Loss of function mechanism in aprataxin-related early-onset ataxia.
Early-onset ataxia with ocular motor apraxia and hypoalbuminemia is an autosomal recessive form of cerebellar ataxia that occurs most commonly in Japan but is also frequently seen in Europe. This disease is caused by mutations in the aprataxin gene, but the functions of the gene product and the pathogenic mechanism remain unclear. The present study provides experimental evidence that the histidine triad (HIT) domain in aprataxin has enzymatic activity that is negatively regulated by the intramolecular interaction of the N-terminal domain. Furthermore, the reduction in HIT activity seen in all the disease-causing mutants tested, and the correlation between the reduced activity and the severe phenotype, support that aprataxin's physiological function is associated with its catalytic activity. Our findings suggest that the clinical phenotypes are caused by a loss of aprataxin function, attributable largely to diminished HIT activity but partially to a reduction in the levels of gene products.